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(54) yCTPOfiCTBO Rftft PEMOHTA 06CA£- 
HOfl KO/IOHHbl 

(57) l43o6peTenne othocmtca k pcmohtho-mso- 
nflUMOHHb4M pa6oTaM o6caAHWx koaohh He<J>- 
Tera30BWx cxuaxMH aa* BOCCTaHOBneHwa nx 
repMeTM^HOCT^. UeAb - noauiueHwe HaAexHo- 

CTH yCT3HOOKM MeTa/l/lM4eCKOrO HAaCTWpP 

(Mil). B KOpnyce ycTpoftcrea yCTaHOBAeHbi 
3/jexTpoABwraTe/ibc p^AyKTopoM, rwAPOHacoc 
n rMApoMM/iwHAp c rio/ibiM nopuineM v\ luto- 
kom. FloA Mfl na aany nopnyca ycTaMOB/iena 
padcaTwBaioma* ro/iOBxa(PQ. B nn*He* mc- 



TM KOpnyca C B03MO*CHOCTbK> B3aMMOA6wCTBMfl 
C Mfl p33MemeM ynOp C XteCTKO C6R3aMHWM c 

hvim npwBOAOM ero oceeoro nepeMememiH. 
HdA Pr pacnoAO*eH AopHwipyioinuft xoHyc, 

yCTaHOB/ieHHbfft H3 UJTOKe C BO3M0*HOCTbK> 

B33HMOAeiiCTBUft c Mfl. npKBOA nepeMeme- 
Hug ynopa Bwno/iHeH b BMAe AM<P4>epeHuua/ib- 

Moro nopUJHn. ycTaHooneHHoro b icopnyce n 
o6pa3yjoiiiero c ero cTemcaMn ABe ttaMepu. 
OAHa M3 icaviep rMApaflyiMHecKM cesoaHd KaHa- 

aom c no/ioCTbio MarneTaHMa, a Apyraa - APy- 

fMM KflHd/IOM C nO/IOCTblO B C?.C U 83 H M » 

rw^pOHacoca. Meacay co6oi* KaMepw caasaHbi 
KananoM c pacnOAOxeHMWM e hcm o6pbthum 
K/ianaHOMCO uiTOKOM. KoHyc. npoxoA* no MR. 
Ae<t>opMMpyeT ero a umauhaP h npw*wMaeT k 
peMOHTwpyeMOw Tpy6e. RepeneiuaeMafl 
BC/ieA 3a KOHycoM PT co3Aaer AonoArtme/ib- 
Hyio n/iacTMsecKyjo Ae4>opMauwio. I~lpw aoctw- 
xehHM -aepxHero noAOxenvta PT cbomm 
topuom B03ABftCTBye*r Ha iutox icnanana. koto- 
ptm oTxphieaeT AocTyn pa60M6M xhakoct* m3 
xaMepw H3A nopui«eM no xa Ha Ay b noAOCTb 
BcacbiBaHwa rwAPOHacoca. KonTaicTHa« n/to- 
maAb m yAep>«wda»oiAee yCMAwe MR Ma CTeH*e 
o6caA«ow xonOHHbi AocTaTOMMw f\nn ero yAep- 
>Kann$*. 1 ma. 



Hao6peteHne otmochtcm k ycTpo^cTsaM 
■ AAfl pCMOHTHO-MaOAfmMOHMbix pa6oT o6caA - 
hwx koaohh He<J>Tera30Bbix CKBaxnn c uenbK) 
BOGCTanoBAeKviw repMeTUHKOCTM. 

UeAbio vf3o6peTeMn« hb/ihctc* noatjuje- 
MMe MaAS^HOCTM ycTaHoexn MerannuMecKoro 

HAaCTWPP. 



Ha sepfe^e cxeMaTunno M3o6p3*eMO 
npeAAaraeMoe ycipoftCTBO aa» peMonra 06- 
caAHO^ kOAOhmw. npoAO^bMwii paspe3. 

B uMAMHApuHecKOM Kopnyce 1 yctpOMCT- 
0a. cnycxaeMoro b cKBa>KMHy na Ka6e/ie 2. 
pacnOAO^eH 3nexTpoABnraTe/\b 3 c peAy* T o* 
pom 4. A8y^^y M ^pHwPi ruflponacoc 5 c bcs- 
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CbieatouiMMM 6. MarKe-iaieni.Mb.MM 7 * peAy*- ca nocrynaeT d KSMepy Haa AK<J><1>epeMUMa/ib- 

umohhum 8 KnananaMM. .maPOUm/imhap 9 c hwm nopu.Me M 12 m psOosee A a8/ieMne nepea 

no/ibiM nopiuneM 10 m uitokom 1 1. AM^epen- ynop l3yAep*MaaeT npoAOflbHO-ro<t>pMpoB3H- 

UMdnkMbtA nopu>eMh 12. jib/wkjiummcs npneo- «u* MenwwimecxMfi nr.3CTb.pb 17. npn 3Tom 

AOm oceaoro nepe M etueHUfl ynopa 13. m 5 oBpaTMbiw nianan 19 aaxpur. 

xecTKO c hum CB»33HMbia. AopHupywuiM* xo- nocne A oc™*eH*B Meo6xo A nMoro fl ae«e- 

Hyc H c noAnpyXMMeHHbtMM n/.aBa»omwMM hma noAnpyxMHeHHb.* 3Ort0THMx-nepexn.O4a- 

nnaiu»caMMl5. pacKaTbieaiomaaro/ioaKa 16 m Te/ib 18 nepeNiecTMTca bhms ao ynopa. 

npoAOnbHO-ro^pMpoeaMHUM MeTsn/iwMecxMft otx P wb3« AOCTyn pa6oHCw xcmakoctm no xshs- 
nAacTupb 17. Pa6o>we nonocrM rMApominwH- 10 nyanoA nopioeHb 10 rnAPOi*M/i.MH. A pa 9. 

Apa 9 m noAoro nopumn 10 r" A paB/mMecxM AopnMpyiomMft xonyc 14. npoxoA« no 

ceaaaMW Me*Ay co6om no xawsny a. «ep<>3 no fl - nnacrupw 17. .fopMnpyer ero e M m/imhap m 

ppy>KviHeHH WW aonOTHMK-nepeKnwMaTe/ib 18. np M *MMaeT k peMOHTMpyeMOM T P y6e. 3 ero 

KaMepa, o6pa30eaHHaa cTenxaMM xopnyca m n/iaaaKjmne nnsuix*. xsnMOpyxH. coaAaBan ra- 
AM^peHUnanbHUM nopiUHeM 12. rMAPaann- 15 paHTMpoBanHuw Harar. flepeMewseMSB B cne A 

Skm cBRsaHa no xsnanyfc nonocibKJ name- sa A opHMpynuv«M KOHycoM 14 pacxaruBaio- 

TaHMH ruAPOHacoca 16 co 3A aeT Aono/mMie/ibHyxj 

ilovraw Ksweps. o6pa30B3HH33 creHxaMw nnacTvwecicyio Ae<t»o P M3UMK> nnacTwpa 17 no 

xopnyca m A*»**epeH U viaiibMUM nopwHeM. . Maxpo- h MMxpOHepoBHocrsM BMyrpeHHex 
rMAPaMvweciwcM3aH8cnoi.oCThiOiiC8Cb.8a- 20 ctchkm o6c3 A hom koaohhw m ynpoMHAer no- 

„M« P rMAPOH3coca k3H3/iom£. aepxHOCTHwA c,om BKytpeHHeM noaepxHOCTH 

B SS.dipeHUnai.bHOM nopume A "« cbr- nascxup* 17. Pp* aocth^hhh aepxnero no- 

3Mo6eMx*SB«no/.HeHK3HancaKCManhHO ho^hm. flopHMpy^man ronoaxa 16 cbomm 

nacn^o^HHUM o6paxHb. M xnanaHox 19 c xopuov. B03Ae*cTByeT hb uttok Knanana 19. 

" SI M3 xopnyca wtoxom. B mcxoa- 25 xoxopu* oxxpuaaex Aocxyn paOo^M xmako- 

ZZ!!ZSZLm KaanaH 19 a. K puT M pa3 fl ei,»- ctm m3 ***** na A «{^f^S2^ 

eT xawepu. oBpaaoBaHHwe umeM 12 no xaKany i b no/iocxb ecacuaaHMt. 

nwAdjeoeHUManbMWM nopujMeM 12 co CTenxa- rMAPonacoca. 

^Sc^h^pTh^? nonocxh ycxpoacxaa 8 3tom hoho^mmm ^thm a^ 
""21a oaAroft xMAKOCTbto m cxownOH- 30 » y A ep*nBa.omee yd/me nnacrupa 17 «a 

2SSS5Tc^!S!m«S cxBaxMHHoft cpeAOfi cteHxe oocaAHOfi xoaohh* flociaiwm. W« 

ShIm KOMneHcaropoM 20. AopHM P y«>- ero VAW^hh" » 1^2^22^?; 

*u«fi kohyc 14 m pacxaTbiBaKJma,, ronoaxa 1 6 meHb 12 BMecre ^ AOpH«pyxJ^M KOHycc^ ^ 

SSiVs xoHue nonoro uuoxa 1 1 . npn v. pacxaTbiBa»mefi ronoexOM 1 6 nepeMecTMTCfl 
IS rS^iSS? SSSL« KMHeMBTMHe- 35 BBepx.o6ecnesMea J1 nonM W MMXBb.xo A M3n,a- 

cxm cabana c ^Jo?- ^ nocne 3 a 8 epu.eHM« pa 6oT b, no ycxaHoaxe 

TSSSZZZ^Z^ " BnexxponpMBOAOM 3 oBjcneMj- 

neHHHBJ.aonopax^c bc8o5o)KAeHMe xopnyca n P M5opa ot 

TspmTif pe A yxTop 4. Ha "any 22 y^TaHOBneH 40 cieHx M o6c3A«OM xonoHHb, h ^rpoftcr- 

■SSw 23 , c npMBOAOM ab V x bo TpaHcnoprnpyeiCB h8 noaepxHocrb. 

^SSZLh^ MeranaHHe- » o p m y « a h 3 o 6 P e t e « h . 

iopHMpy^M e xoHy^M Y 14 m ySpoM 13. a neM ^ponp^ 

"Tff 3axp e nneHM« ycrpoficraa . xonoHHe hbcoc m ^APOUMnMHAP c 

OH ° %*72S$r " SK0 " -H^nXH 8 :™ x^ T ca P p3c y x aTW Ba- 

cr 3 /.exT P OABMraTenb 3. xotopwm sepea hm« naAexcHOCTM *^ a ^™S, M 

IxcJeHTpMK 23 npMBOA^T b AeficiBMe nnynxce- 55 nnacTup*. o«0 cnsSxceHO oxe ctxo cwMhh" 

rurMAP^acocaSMOAHOBpeMeriHOBOBpauie- cynopoM np M BOAo M ero OJ^SSSS 

^cTpe 3 aa^b. 21 m 22 pacxaTh.BaK.myK) m* m pacnonoMceHHMM naA P 3 "* 1 ""^ 

ronoB^y lo nVpaoHasanbHO Kopnyc 1 np M 6o- ronoaxoM A o P H M pyK)WMH xoh Y com. .ycTBHoa 

pa SopHBae'rcB a .ononne T P y6. a 33Te M nennuM hb u,Toxe ^^ n ^^l^ 

P 36oMa n SvmxocT b nox3H3ny^oTrMADOM3co ,.._H_ocTbK> D3 3MM0AeMCTBMa c MeTaamwecxMM 
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n/iacTbipeM. ean icopnyca KMHeMaTH4ecKM Can- 
aan c anecrponpuBOAOM. npuBoa oceeoro ne- 
peMemeMMft ynopa ebino/iMen b chac 
An4>4>epeHm4aflkHoro nopuiMw, ycT3H08/ieH- 
Horo e icopnyce m b6pa3yiomero c ero crewca- 
mm Aoe KdMepu, rviApaB/iMMecKw caa3aHHbie 
Me*Ay co6oh icaHanoM c pacno/ioacenHMM b 



MeM o6paTNWM K/iananoM co uitokom. npw 

3T0M OAH3 H3 KSMep FMApaBHilHeCKW CBR33Ha 

C nonocTbio nameta™™. APyra* - c nonocTbio 
acacwBaHMfl ruAPOHacoca. a AopHwpyiomwa 
iconyc ycTanoB/ieH c a03M0»cHOCTbio b33hmo- 
Ae^CTBUR b BepxHeM nono)*ceHMM CO UITOKOM 
06paTHoro Kjianana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 

[lower right margin] (19) SU (1 1) 1659621 Al 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 1 8, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 1 9, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 1 1 , where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1 , the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 6, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 
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OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. in and for the State of Texas 
My commission expiree 03-22-2003 
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Stamp, Notary Public 
Harris County 
Houston, TX 
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